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(57) Abstract: The invention relates to nuclear engineering. The inventive method for 
producing ceramic nuclear fuel tablets consists in preparing, granulating and pressing 
a moulding powder and in sintering the thus obtained tablets. The preparation stage 
consisting in grinding and mixing is carried out by means of ferromagnetic needles (7) 
in a container (4) under magnetic field action. The inventive device for preparing the 
moulding powder comprises a protective chamber (12), a grinding and mixing unit 
embodied in the form of an inductor coil (10). A tube (9) which is made of a non- 
magnetic material and in which the container (4) is arranged is introduced into the 
inductor coil (10). Said device also comprises a powder granulation unit, a container 
conveying and positioning system provided with elements for vertically displacing (8, 
13) and turning (14) said container. The protective chamber (12) is embodied in the 
form of a circuit in such a way that the container (4) is displaceable therein. Said 
container (4) is made of a non-magnetic material in the form of a cylinder and 
provided on the end surface thereof with a valve (6) which is connected to a 
cylindrical tank (21) by means of a flange joint (25a, 25b). The valve (6) has an 
internal cavity which is separated from the cylindrical tank by a transversa] mesh 
partition (26) impenetrable for the ferromagnetic needles (7) Said invention is 
characterised in that it improves the powder mixing efficiency. 
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(57) Pe(J)epaT: M3o6peTeHMe othochtc* k o6/iacTH btomhoh tcxhhkh. Cnoco6 H3roTOBjieHHa Ta6jieTOK KepaMHHecKoro jmepHoro 
TonjiHea BKJiKDwaer craaHH nojiroTOBKH npecc nopoiUKa, ero rpaHyjiKpoBaHHJi, npeccoBaHH* m cneicaHHJi nojiyweHHbix Ta6jieTOK. 
Craamo noziroroBKH, BKJHOHaromyio H3MejibneHne k cMeuiHBaHne, ocymecrBJiKtOT <}>eppoMarHKTHbiMH HrnaMvt (7) b KoirrettHepe (4) noji 
B03iieHCTBHCM MarHHTHoro nonx. YctpoRctbo noaroTOBKH npecc-nopouiKa coaepacHT 3amHTHyio KaMepy (12), y3e/i n3MejibHeHH* w 
cMciuHBaHHfl, BbinoJiHeHHbiR b BH^e hi wyicropa c KaTyuiKofl (10). Tpy6a (9) H3 HeMarHHTHoro Marepwana, b KOTopoft noMemeH 
KOHTefiHep (4), BBe^eHa b KaTyuiKy (10) HHAyicropa YcrpoficTBO TaxHce BKjuonaeT y3e/i rpaHyjiHpoBaHHfi ijopouma, CHcrreMy 
TpaHcnopTMpo B3HHH h no3HUHOHHpOBaHHfl KOHTeflHepa, CHa6>KCHHbic DiieMCHTBMH ajiji ero BepTHKajibHoro nepeMemeHH* (8), (13) H 
nepeBopoTa (14). 3amHTHaa KaMepa (12) Bbino/iHeHa b BHiie KOHTypa c bo3mokhocti>k> Ko/ibueBoro nepeMemeHHsi b hcm KOirreftHepa 
(4). KonTeRHep (4) BbinojiueH H3 neMamHTHoro Marepnajia b BHae uHJiHtupa. Oh MMeeT Ha Topuc K/ianaH (6), coeAHHeHHbifi c 
UHJiHHflpMsecKofi CMKOCTbK) (21) c noMombJo <}>jiaHueBoro coejiHHeHHJi (25a), (25b). Kiianan (6) hmcct BuyrpeHHioK) nojiocrb, 
OTziejieHHyio ot UHJiHKapHnecKofi cmkocth HenpoHHuaeMofi jinn 4>eppoMarHHTHbix hpji (7) nonepeHHoB ceTHa-rofl neperopoAKOfi (26). 
FIpeHMymecTBo H3o6peTeHHJi 3aK/iiOHaeTca b noBbiujeHHH 3(j><|>eKTHBH0CTH CMeuiHBaHHa nopouiKOB. 
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CnocoS H3roTOBJieHHH TaSjieTOK KepaMH^iecKoro smepHoro ToiuiHBa, 
ycTaHOBKa h KOHTefiHep ajih ero ocymecTBJieHHH 

06jiaCTb TeXHKKH 

H3o6peTeHHe othochtca k o6jiacrn axoMHOH TexHHKH h MoaceT 6bitb 
5 Hcnojn»30BaHO ajm nojiynemifl roMoreHHoro KAepHoro ToiuiHBa H3 CMecH 
KepaMBraecKHX noponncoB flejiHmHxca komteohchtob h pa3JiHHHBix AoGaBOK 
fljM aflepHBix peaKTOpOB Ha 6hctphx h tciuiobbix HefiTpoHax. B nacTHOCTH, 
H3o6peTeHHe MO^ceT 6bitb Hcnojn>30BaHO b TexHonorim H3roTOBneHHfl 
Ta6jieTOK KepaMHHecKoro aflepHoro ToiuiHBa (Aajiee — Ta6jieToic) ajm 
10 npoiOBOflCTBa TeiuioBLiAejimomHX aneivieHTOB (flajiee - tbsjiob), 

HCnOJIB3yeMHX B aKTHBHBIX 30HaX aTOMHBIX peaKTOpOB 3 JICKTpO CTaHU,HH, 

HanpHMep, Ta6jiexoK H3 ahokchaob ypaHa h imyTomra (^anee - CMeuiaHHoro 
ToiuiHBa) c coAep^caHneM pa3JiHHHBix £o6aBOK ot 0,05 Mac.%. 

npeflmecTByroiAHH ypoBem> TexmncH 

15 TexHOJioriM H3roTOBJieHHJi TaGncTOK coctoht H3 CTa^HH noflroTOBKH 

npecc-nopoimca, npeccoBaHHH TaGjieTOK h hx cneicaHHH. IIpH n3roTOBJieHHn 
Ta6jieTOK H3 HecKOJiBKHX KOMnoHeHTOB, Hanpiusiep, H3 okchaob ypaHa H 
nnyTOHHa, no#roTOBKa npecc-noponnca BKJUonaeT onepaipco H3MCJiBHeHiM h 
CMemHBainra hcxo^hbix noponncoB. Ot stom onepauHH 3aBHc*T ocHOBHBie 

20 xap aicrcpHCTHKH totobbix Ta6jieTOKi roMorcHHOcTB TBep^oro pacTBopa, 
idiothoctb, pa3Mep 3epHa, MHKpocTpyierypa h AP-, KOTOpBie onpe^ejiiiiOT 
pa6oTOcnoco6HocTB flflepHoro ToiuiHBa b peaKTope. 

H3secTeH cnoco6 nonyHemra TaSneTOK CMeinaHHoro ToiuiHBa, 
cocTOflmHH H3 noflroTOBKH npecc-noponnca nyTeM cMenmBamra hcxoahbix 

25 noponncoB okcewob ypaHa h mryTomM, npeccoBamra nojiyneHHofi cmcch h 
cneKaHHH nojiyneHHBix Ta6jieTOK [3aaBKaPCT 96/25746, MTIK G 21 C 3/62, 
ny6n. 22.08.96]. B co otbctctbhh c 3thm cnoco6oM no,nroTOBKy npecc- 
nopomica npoBOAAT nyreM H3MejiBHemifl h CMeiHHBamra KOMnoHeHTOB b 
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mapoBOH Mejitmme. HeflocTancoM 3Toro cnoco6a hbjmctch: HH3Kaa 
3(])<})eKTHBHOCTB H3MejIBHCHIM h CMernHBamra nopomKOB. BcneflCTBHe 3Toro 
b cipyicrype cneneroiBix Ta6jieTOK Ha6jiK>flaeTCJi HannHHe pfiyx (J>a3 h He 
AOCTHraeTM xpeSyeMaa roMoreHHOCTB CMemaHHoro ToiuiHBa. TaKHe 

5 Ta6jieTKH IUIOXO paCTBOpJEEOTCfl B a30THOH KHCJIOTe, HTO yCJIO^CHaeT 

peajiH3anmo 3aMKHyToro TomraBHoro ipnoia. 

KbBecTeH TaioKe cnocoS H3roTOBJieHira Ta6jieTOK ajdi tbsjiob 
peaicropoB Ha TenjiOBBix HefrrpoHax. H3 (UJPu)02, BKJiioHaiomMH 
npeAsapHTenBHoe nepeMeniHBamie noponncoB okch^ob ypaHa h iuiyTOHHH b 

10 V-o6pa3HOM CMecHTene h pa3MOJi CMecH b Te^eirae 20 nacoB b inapoBofi hjih 
mojiotkoboh Mejn>HHu;e c nocjieflyiomHMH onepaimHMH rpaHyjinpoBaHira 
nojiyieHHOH CMecH, npeccoBamra h cneicaHHH Ta6jieTOK [PeiueTHHKOB OI,, 
BH6HnamBHJiH IO.K. h pp. Pa3pa6oTKa, npOH3BO#CTBO h 3KcnjiyaTaij l HH 
TeimoBBiflejMK)iqHX 3JieMeHTOB 3HepreTEraecKHX peaieropoB. Kh. 1. -M.: 

15 3HeproaTOMH3AaT, 1995, c. 110]. 3tot cnoco6 Taioice HMeeT HeBBicoKyio 

3^)^eKTHBHOCTB H3MCJIBHCHIM H nepeMeiHHBaHHfl IIOpOIIIKOB, HTO He 

no3BOJiaeT oGecne^nmaTB TpeGyeMyio roMoreHHOCTB CMemaHHoro ToiuiHBa. 

npouecc xapaKTepH3yeTCii HH3KOH npoH3BOflHTejiBHocTBK> h cjio>khoctbk) 

o6ecneieHiM jmepHoii 6e3onacHOCTH TexHononrqecKHx npou;eccoB. KpOMe 
20 Toro, flJiHTejiBHOCTB onepauHH H3MejiBHemiH h cMeniHBaHKm nopouiKOB 

npHBOAHT k 3HaHHTejiBHOMy H3HOcy MeniomHX Ten h CTeHOK CMecHTene h 

3arpfl3Hemno npecc-noponnca Bpe#HBiMH npHMecHMH. 

H3BecTeH cnoco6 nojiyneiniH roMoreHHoro . smepHoro ToiuiHBa H3 

CMecH flHOKCHAOB ypaHa h njiyTomra rjix H3roTOBJiemra Ta6jieTOK, 
25 BKJnoHatomHH CTa,qnH noflroTOBKH npecc-nopoiUKa b BHxpeBOM cnoe, 

ipaHyjiHpoBamra h cneicaHira Ta6jieTOK [naTeHT RU N°2 122247, MEDK6 

G 21C 21/00]. BHXpeBOH cjioh b paSoneM o6i>eMe CMecnTejra 

I^HJIHHflpHHeCKOH (J>OpMBI C03flaeTC« 3a CHeT HHTeHCHBHOrO ABH^CeHHH 
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MarHHTHBix htji nofl AeftcTBHeM nepeMeHHoro MannrrHoro nojia. FLor 
B03flencTBHeM htji npoHcxoAHT nepeMemHBaHHe h H3MejiBneHHe nopoimcoB, 
a TaiQKC aKTHBamM nacTim noponncoBofi cmcch. 3tot cnocoS xbjisl&tcsi 
Han6ojiee 6jch3khm k 3 a#B jraeMOMy cnoco6y h BBiGpaH b KanecTBe 
npoTOTuna. 

HbsecTHO ycrpoficTBO fljw ocymecTBJieHHfl cnoco6a — npoTorana, 

KOTOpoe COCTOHT H3 HHflyKTOpa C KaiyiHKOH B (f)OpMe IlHJIHHflpa c 

n;eHTpajiLHMM OTBepcraeM, ocb KOToporo pacnojicoiceHa ropH30HTajiBHO. 
BHyrpB nojiocTH KaxyniKH BBe#eHa Tpy6a H3 HeMarHHTHoro MarepHajia fljra 
pa3Mem;eHHH repMeTKraaoro ipiJiHHflpiraecKoro KOHTefiHepa H3 
HeMarHHTHoro MaTepnajia, HanpHMep, THTaHa, b KOHTeftHepe pa3Mem;eHBi 
CMemHBaeMBie noponiKH h htjibi H3 (^eppoisiarHHTHoro MaTepHajia [naTeHT 
RU X22122247, MIIK6 G 21 C 21/00]. Rjix yBejiKraemra 3 4* 4* ©kthbhocth 
npon;eccoB H3MejiBHeHHa h nepeMemHBaHHJi ycTpoficTBO cHa6aceHo 
cpe^CTBOM fljia B03BpaTHO-nocTynaTejn>Horo nepeMememra KOHTefiHepa b 
Tpy6e b ropH30HTantHOM HanpaBJieHHH. 3to ycTpoficTBO ABjraeTCfl HaH6o;iee 
6jih3khm k npeja?iaraeMOMy h BBi6paHo b KanecTBe npoTorana. 

KbBecTeH KOHTeiiHep rjw H3MejiBHemra h CMeirraBaHira nopouiKOB, 
KOTopBifi BBinoJiHeH b cJ>opMe UHHHHflpHHecKoro CTaxaHa C repMeTHKHOH 

KpBiniKOH Il^JIHHflpHHeCKOH ^OpMBI, CTaKaH H KpBIHIKa BBHIOJIHeHBI H3 

HeMarHHTHoro MaTepnajia [naTeirr RU N22122247, MTEK6 G 21 C 21/00]. 
3tot KOHTeimep flBjraeTCJi HanGojiee 6jih3khm k npe#JiaraeMOMy h BBi6paH b 
KanecTBe npoTorana. 

CTaflHa noflroTOBKH npecc-nopoiinca, ocymecTBJweMaa b 
cooTBercTBHH co cnoco6oM — npOTOuinoM h c noMomBio OnHCaHHBIX BBIUie 
ycipoficTBa h KOHTefiHepa, BKJUOHaer cjie#yiomHe onepaijHH: 3arpy3Ky #03 

HCXOAHBIX IIOponiKOB flHOKCHAOB ypaHa, IUiyTOHHH H HHHJUHHpyiOmHX 

pa3M0Ji BemecTB, a Taicace (J)eppoMarHHTHBix htji b CTaKaH KOHTefiHepa; 
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repMeTHBanmo KoirreHHepa c homoiecbio ci>cmhoh KpBmncH; nepeMemeHHe 
KoirreHHepa c noponncaMH h HrnaMH b nojiocrt ropn30HTa)iBHOH Tpy6Bi, 
noMemeHHOH BHyipB KaTynncn iraflyicropa; H3MejiBHeHHe h CMeniHBaHHe 
noponncoB noa B03fl;eHCTBHeM (^eppoMarairmBix htji, flBHacynjifxc* b 
5 MarHHTHOM none mi^yKTopa npH B03Bp aTHO -no CTynaTC J1BHLIX 
nepeMememrax KOHrefiHepa b Tpy6e; H3BJieneHHe KoirreHHepa H3 Tpy6bi; 
oxjiaacfleHHe KoirreHHepa c coflep^cHMHM; CHjrrae KpBiiiiKH h BBirpy3Ky 
nojiyneHHOH noponucoBofi CMecn h htji; OTflejiemie noponnca ot hhi, 
3arpy3Ky ero b annapaT rpaHyjinpoBaHira. 3arpy3Ky ao3 noponiKOB 

10 #hokchaob ypaHa h njiyTomra b CTaKaH KoirreHHepa npoH3BOA^T b 
KOJiHHecTBe 50 - 70% o6*LeMa CTaicaHa, a Maccy 3arpy^caeMBix MarHHTHBix 
htji 3a,n;aiOT He 6ojiee hojiobhhli ot sejiHHHHBi KpHTHHecKOH MaccBi, npH 
KOTOpoft htjibi npeKpanjaioT Bpam;aTBC5[ b 3JieKTp om arHHTHOM nojie 
CMecHTejM. reoMeTpHHecKaa ^°P Ma H cooTHomeHHe reoivieTpHHecKHX 

15 pa3Mepos (J>eppoMarHHTHBix htji npH HcnojiB30BaHHH cnoco6a HMeioT 
cymecTBeHHoe 3HaHeHHe 5 TaK, HanpHMep, OTHomeHHe ajihhbi nrjibi k ee 
AHaMeTpy #ojdkho H3MeiraTBca b npe^ejiax ot 8 ao 14. IIpn 3arpy3Ke 
hcxo#hbix noponncoB b KOHTeiiHep MoryT TaiQKe bboahtc* cneiyiajiBHBie 
flo6aBKH, HanpHMep, BBiropajEoupie noraoTHTejin HeftrpoHOB. 

20 OiracaHHaa BBiine onepaipra noflroTOBKH npecc-noponnca HMeeT 

HeAocTaTO^Hyio 3 c|> <|) eKTHBHO ctb nepeMernHBamra h H3MejiBHemw noponiKOB 
no H3Jio^EceHHBiM miace npHHHHaM. 3oHa BpameHHH nepeivieHHoro 
MarHHTHoro nojra HH^yKTopa, no,n; tfeHCTBHeM KOTOporo ffBWKyTosi HrjiBi H3 
<j)eppOMaraHTHoro MarepHaJia, cymecTBeHHO MeHBiue bbicotbi 

25 ijHJiHH^HHecKoro KOHTeHHepa. IIpH npOBeAeHHH onepaijHH 3HaHHTejiBHan 
nacTB noponnca npn 3tom 0Ka3BiBaeTca BHe pa6oneH 30HBI AeficTBHfl 
3JieKTpoMarHHTHoro nojra Ha 4 )e PP 0MarHHTHBie htjibi, Tax KaK nopoinoK 
pacnpeAejMeTCH cjioeM no Been flJiHHe ropH30HTajn>HO pacnono>KeHHoro 
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KOHTCHHcpa. IIo3TOMy b npoijecce nepeMennffiaHHa noponncoB npHxoflHTC£ 
ocymecTBJMTB B03BpaTHO-nocTynaTejn>HBie nepeMememra KoirreHHepa b 
ropH30HTajiBHOH Tpy6e c onpeaeneHHOH aivranmyflOH. B 3tom cjiynae 

yCJIOBHa H3MCJIBHCHIM H CMemHBaHHfl noponncoB B TopijeBBix 30Hax 

5 KOHTeimepa cymecTBeHHO OTjnraaiOTOi ot ycnoBHH b ero itempe, hto 
CHEDKaer 3^ (J>ckthbho ctb npoijecca, Be^eT k yBejiHneHHio BpeMeHH onepau;HH 
h k yxyflmemno xapaKTepHCTinc nojiynaeMofi cmcck. KpoMe toto, Taicon 
npoijecc coctoht H3 GojiLnioro *mcjia 3JieMCErrapHBix onepauHH (HanpHMep, 
OT^ejieHHe noponiKa ot htji, 3arpy3Ka htji b KOHTeimep, nepeMememie 
10 KOHreflHepa) h c xpyzjOM no,zwaeTCJi aBTOMaTH3 auHH , KOTopaa HMeeT 
6ojn»moe 3HaneHHe pjw o6ecneHemra 6e3onacHocTH npoH3BO,n;cTBa 
cMeinaHHoro jmepHoro Toiunma. 

Eme OAHHM He^OCTaTKOM H3BeCTHOrO CnOCoSa KBJMCTCH HH3Kafl 

3(J)$eKTHBH0CTB oxjia^ECfleHHH KOHTCHHepa b npoijecce H3MejiB4eHHH h 
15 CMeinHBBHM H3-3a ropH30HTajiBHoro pa3Mem;eHiM KOHTefiHepa b Tpy6e h 
cymecTBeHHoro CHiraceHira 3 ^ckthbho cth KOHBeKTHBHoro oxjiaaKflemiH 
KOHTCHHepa c noponncoM. B pe3yjiBTaTe 3Toro nocjie o6pa6oTKH nopouiKOB b 
cooTBercTBHH co cnocoSoM-npoTonraoM b TeneHHe 6-10 mhh, KOHTeftHep 
HarpeBaeTCJi #o TeMnepaTypBi okojio 100 °C, hto yBejiHHHBaeT BpeMfl 
20 oxjiaacfleHHa KOHTCHHepa flo ero pa3repMeTK3anjiH h onopoacHemra. 

PacKpBirae H3o6peTeHHa 
Ochobhoh u;ejiBio H3o6peTeHHH HBJiaeTCH noBtimeHHe 
3<|>(J>eKTHBHOCTH npouecca H3MejiBHemra h CMeuiHB aH*ra nopouncoB h 
AocTH^ceHHe Tpe6yeMBix xapaKTepHCTHK nopoiincoBOH CMecH, Heo6xoAHMBix 
25 pflx noJiyneHHfl roMoreHHoro CMeinaHHoro >mepHoro TOiuiHBa pa3JiHHHoro 
cocTaBa, HanpHMep, coflepa&caiijero bbicoko<|>ohobbih pereHepHpoBaHHBifi 
iuiyroHHH hjih pa3jiHHHEie ao6aBKH b KOJiinecTBe ot 0,05 Mac.%. 
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IIocTaBJieHHaa ijejiB flocTHraeTca tcm, hto b H3bccthom cnoco6e 
H3roTOBJieHHH roMoremioro ^flepHoro TonnHBa b <|>opMe Ta6jieTOK H3 
nopoimcoBOH cMecn (BKjnonaiomeM CTa#HH noaroTOBKH npecc-nopomica, ero 
rpaHyjrapOBainDi, npeccoBaHHH h cneicaHHa nonyneHHBix Ta6jicTOK, b 
5 kotopom CTaflira noflroTOBKH npecc-nopouiKa BKJiioHaeT cjieAyiomHe 
onepaipm: 3arpy3Ky ao3 noponncoB hcxoahbix KOMnoHeHTOB h 
HHiunHHpyiomero pa3Mon BemecTBa b KOHTefiHep H3 HeivrarHHTHoro 
MaTepHajia; repMeTH3aiimo KOHTeimepa; nepeMemeroie KOHTefiHepa c 
nop o uncaMH h (J)eppOMarHHTHBiMH nrjiaMH b nojiocTB Tpy6Li H3 

10 HCMarHHTHoro Marepnajia, noMemeHHofi BHyTpB KaryniKH HH,nyKTopa; 
BQMejiBHeHHe h CMenraBaHHe noponncoB noa B03,n;eficTBHeM 
(^eppoMarHMTHBix urn, flBH^cynpixc^ b MarmrraoM nojie HHAyKTOpa; 
H3BJieneHHe KOHTefiHepa m Tpy6&i; oxjiaacfleHHe KOHTefiHepa; 
pa3repMeTH3an;Hio KOHTefiHepa h BBirpy3Ky nojiyneHHofi nopouiKOBoft CMecH 

15 H3 KOHTefiHepa b annapaT rpaHyjiHpoBaHira) b nojiocra KOHTefiHepa 

^OpMHpyiOT paGoHyK) 30Hy UliJIHH^HHeCKOH <j)OpMBI, B KOTOpOH nOCTOJIHHO 
pa3MemaK)T <|>eppOMarHHTHBie HTJIBI, H TOpijeByK) 30Hy, 30HBI pa3AeJMK)T 

Me^ny co6ofi HenpoHHijaeMofi rjix htji ceTHarofi neperopoflKofi, 3arpy3Ky 
«03 noponncoB b pa6onyio 30Hy npoBOA^T nepe3 Topi;eByio 30Hy h chto, 
20 KOHTeimep Ha BBicoTy ero pa6onefi 30HB1 bboaht b nonocTB Tpy6ti, 
pa3MemeHHofi BepTmcanBHO BHyrpH KaTyuiKH HHflyKTop a, o6pa6oTKy 
noponncoB npoBOA^T npH ABiraceHHH htji b paSoneft 30He, a BBirpy3Ky 
nojiyneHHofi noponiKOBofi CMecn H3 KOHTeimepa ocymecTBjraiOT nepe3 
ceTqaxyio neperopo#Ky h TOpijeByio 30Hy 6e3 BBirpy3KH <j) epp om arH hthbix 

25 HTJI H3 pa60Hefi 30HBI. 

B nacTHOM BapHamre BBinojmeHHH cnocoGa Maccy 3arpyacaeMBix 

^eppOMarHHTHBDC HTJI 3a^aK)T OT 2,5 % flO 90% OT BeJIHHHHBI KpHTHHeCKOH 
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MaccBi, npH yBejnraeHHH KOTopoii htjibi He BpamaiOTca b ajieKipoiviarHHTHOM 
nojie CMecirrejM. 

B .opyroM nacTHOM BapHairre BBinonHemra cnoco6a bcjihhhhy 
KpHTHHecKOH MaccBi (J)eppoMarHHTHBix htji p accHMTLiBaioT no 4>opMyjie: 

Tfle - K03Cj)(|)HLlHeHT KpHTHHHOCTH 3aipy3KH CM€CHTCJM HTJiaMH; V K — 

BHyxpeHHHH o6i>eM KOHTeiiHepa, cooTBeTCTByronjHH BBicoTe 30HLI Bpamerora 
3JieKTpoMarHHTHoro nojra; p u — iuiothoctb htji. 

B flpyroM nacTHOM BapHairre BBinojiHemra cnoco6a o6eu;hh o6bcm 
10 3arpy»caeMBix b KOHTeflHep KepaMnnecKHX noponncoB 3a,n;aK>T He 6o;iee 90% 
ot ero CBo6o,n;Horo o6BeMa, npHxoflameroM Ha 30Hy BpameHHH 
3JieKTpoMarHHTHoro nojw. 

B HacraoM BapHaHTe BBHiojiHemra cnoco6a HcnojiB3yioT 
^eppoMarHHTHBie htjibi, oraomeHHe ajihhbi kotopbix k hx flnaMeTpy 
15 H3MeHfleTC« b npe^enax ot 8 14. 

B flpyroM HacmoM BapHame bbhiojihcbom cnoco6a OTHomeHHe 
cyMMapHofi MaccBi KepaMBraecKHX noponncoB k Macce MarHHTHBix htji 
3a#aiOT b npe^ejiax ot 0,3 ro 3,0, npeHMymecTBeHHO ot 0,5 no 2,0. 

B ,npyroM nacTHOM BapHaHTe BBinojiHemra cnoco6a nacTOTy 
20 BpameHHH 3JieKTpoMarHHTHoro nojra 3a,n;aioT b npe^enax 10-50 Tu,. 

B ApyroM HacraoM BapHaHTe BBmojmeHHJi cnoco6a H3MejiBneHHe h 
cMennmaHHe noponncoB npoBOflaT b Teneraie 1-20 MHHyT. 

B flpyroM nacTHOM BapHaHTe BBmojmeHHfl cnocoSa H3MejiBHeHHe h 

CMemHBaHHe nOpOIUKOB IIpOBOflHT 3a HeCKOJIBKO mnCJIOB ATOTeJIBHOCTBK) 1- 

25 10 MHHyT. 
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B .npyroM nacTHOM BapnanTe BBmojraeHna cnoco6a Bee onepamra 
CTazmH noflroTOBKH npecc-noponiKa npOBewrr b HHepTHofi ra30Boii 
aTMOc^epe. 

nocxaBJieHHaa ijejiB flocTHraercfl TaKHce TeM, hto b h3bccthom 
ycTpoficTBe noflroTOBKH npecc-nopomKa pjisi ocymecTBJienHfl cnoco6a 
(cocroameM H3 3ainHTHOH KaMepBi, y3Jia 3arpy3Kn b KOHTeftHep #03 
KcxoffHUx noponncoB h HHHimapyiomero pa3MOJi BeinecxBa; y3jia 
H3MejiLHemra h cMeinHBamDi noponncoB, KOTopBm BBinojmeH b bhrq 
mnryKTopa c KaTyimcoH, BHyTpL KOTopon BBefleHa Tpy6a m HeMarHHraoro 
MaTepnajia pjw pa3MemeHH» repMeTHHHoro KOHTenHepa H3 HeiviarHHTHoro 
MaTepnana c nopomkaMH n HrjiaMH H3 4>eppoMarHHTHoro MarepHaua; y3Jia 
rpaHyjiHpoBaHHa noponnca, a tsjokg chctcmbi TpaHcnopTHpoBaHtw h 
no3mmoHHpoBaHHa KOHxeimepa) y3eji HSMenBHemia h cMeinnBarow 
noponiKOB BtmojmeH c BepTmcantHBiM pacnojioaceHneM oceft HH/ryKTopa h 
Tpy6w, Tpy6a 3arjiyineHa c HnacHero Topna h o6pa3yeT co6oh <|>parMeHT 
3anmTHOH KaMepBi, 3amjiTHaa KaMepa BtinojiHeHa b BHfle KOHTypa c 
bo3mo5khoctbk> nepeMememM b HeM KOHTeiniepa ot y3Jia 3arpy3KH k y3jiy 
H3MejiBHeHHa h CMemHBamra 3aTeM k y3Jiy rpanyjinpoBaHHa,a 3aTeM k y3jiy 
3arpy3KH, Komyp 3ainHTHOH KaMepBi o6pa30BaH TexHonon-mecKHMH 
6oKcaMH pa3MeiqeHH« y3JioB ycTpoficTBa h TpaHcnopTHBiMH SoKcaMH, a 
cncTeMa TpaHcnopTHpoBaHHa h no3HinroHHpoBaHHH KOHTeimepa cHa6>KeHa 
3JieMeHraMH pjix ero BepTincajiBHoro nepeiviemeraM b 30Hax y3Jia 3arpy3KH n 
y3Jia H3MenBHemra h CMeniHBamw, a TaioKe jsjisl ero nepeBopoxa c nejn>K> 
BBirpy3KH noponnca b 30He y3Jia rpairyjinpoBaHHH CMecn. 

B flpyroM nacTHOM BapHairre BBmojmeHHH ycTponcxBa sanprraaa 
KaMepa 3anojmeHa iraepTHOH ra30Bon axMoc^epofi. 
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B flpyroM nacTHOM BapHaHte BtraonHemia ycrpoficTBa 3amHTHaa 
KaMepa CHa6»eHa TpaHcnopTHHM 6okcom pjul BBiBo^a KOHTefiHepa H3 
KOHiypa. 

B ApyroM nacTHOM BapHairre Kopnyc 3amHTHofi KaMepBi 
5 4>yHKipioHajiBHO coBMemeH c HecymjiM KapnacoM KOHCTpyKipiH ycTaHOBKH. 

B apyroM nacTHOM BapHairre bbhiojihchim ycnpoficTBa HH^oyKTop c 
KaTyimcoH pa3MenjeH CHapy>KH 3amHTHofi KaiviepBi. 

nocTasjieHHaa ijcjib AOCTHraeTCJi xaoKe TeM, hto b H3bccthom 
KOHTefiHepe ocynjecrBJieirafl cnoco6a (bluiojihchhom b (J)opivie 

10 II^raMHApHHeCKOH eMKOCTH H3 HeMaTHHTHOrO MaTepHaJia C y3JTOM 

repMeTH3auHH Ha Topu;e) y3en repMeTH3aijHH BBinojmeH b <|>opMe KnanaHa c 

BHyipeHHeH nOJIOCTBK), KOTOpaa OTfleJieHa OT ^HJIHH2^pHHeCKOfi eMKOCTH 

KOHTefiHepa Henp03paHHofi ajih ^eppOMarHHTHtix htji nonepe*mofi ceTHarofi 
neperopoflKoii, npEraeM KJianaH coe^HHeH c uiHJiHHjapHHecKOH cmkoctbio c 
15 noiviomBK) <^jiaHii;eBoro coe^HHeHHa. 

B HacraoM BapnaHTe BBmojiHeHira KOHTefiHepa (JmafflneBoe 
coe,zpiHeHHe BBmojiHeHO pa3i>eMHBiM. 

B flpyroM nacTHOM BapHanre BBinojiHeHira KOHTefiHepa KJianaH 
BBmojmeH b <J>opMe niapOBoro KpaHa, Ha kotopom cMOHTHpoBaH npuBoa 
20 MexaHH3Ma rjvl ero BpameHira. 

B flpyroM HacraoM BapHairre BBinojiHemra KOHTefiHepa (JmaHijeBoe 

COe^HeHHe CHa6^CeHO IUiaT^OpMOfi flJW <J)HKCaiJHH H n03HJG(HOHHpOBaHHH 

KOHTefiHepa. 

B flpyroM HacraoM BapHanre ipiJiHHflpHHecKaa BHyTpeHHaa 
25 noBepxHOCTB cmkocth HMeeT rajiTejiBHBiH nepexofl k njiocKOMy ffamisy. 

KpaTKoe oiracaHHe rpacJuraecKHX MarepHajioB 

CymHOCTB H306peTeHHH nOHCHfleTCJI HeTBIpBM* HJIJIIOCTpailJMMH. 

Ha 4>ht. 1 npHBeaeHa cxeivia, HJimocTpHpyiomaa ocymecTBJieHHe 
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npefljiaraeMoro cnoco6a c noMom&io 3aaBjraeMBix ycraHOBKH h KoirreHHepa. 

Ha 4>kt. 2 npHBefleHa npHHEpanHanBHaa cxeMa 3ainHTH0H KaMepBi. 

Ha 4>ht. 3 npHBe^eH oSnom bew 3aaBJiaeMoro KoirreHHepa. 

Ha <J>ht. 4 npHBefleHH flamiBie no pa3Mepy 3epHa a h pacnpe^ejieHmo 
KOHHeirrpanHH njiyTOHHa no noBepxHocra uiimfya b ajm 3a*BjiaeMoro 
cnoco6a, a TaioKe cooTBeTCTByioiHHe aaHHBie end fljia cnoco6a - 
npoTOTHna. 

BapnaHTBi ocjnnecTBJieHHa; H3o6peTemui 
OcyinecTBJieHHe cnocoSa h nprnmnn fleftcTBHa ycxaHOBKH noacmieTca 
cxeMoii, npeflCTaBJieHHOH Ha 4>ht. 1. 

B y3Jie 3arpy3KH HcxoflHBie noponnoi 1, HanpnMep noponiKH 
flHOKCHflOB ypaHa h njiyTOHHa, HHHUHHpyioinee pa3MOJi BemecTBO h flpyrae 
^o6aBKH H3 A03aTopoB 2, nociynaiOT b paSonyio 30Hy 3 KOHTefiHepa 4, nepe3 
xopneByio 30Hy 5 KJianaHa 6 n ceTHaryio neperopo^Ky (Ha <f>Hr. 1 He 
noKa3aHa). B pa6oHefi 30He 3 KOHTefiHepa 4 nocTOAHHO coflep>KaTca 
4>eppOMarHHTHLie htjibi 7. KoirreHHep 4 npn noMonm chctcmbi 
TpaHcnopTHpoBaHHA h no3HnHOHHpoBaHHfl 8 nepeMenjaioT b y3e;i 
H3MejiBHeHHa h cmchihb anna k BepTHKantHoft ipy6e 9, KOTopaa BBe^eHa b 
KaTynncy 10 BuxpeBoro aneKipoMarHHTHoro CMecHTena. Ha HiDKHeM Topne 
Tpyfei 9 ycTaHOBJieHa 3arjiynn<a 11. Tpy6a 9 b 30He CBoero BepxHero 
OTKpBrroro Topna 3aKpenjieHa Ha cTemce 3ainHTHOH KaMepBi 12 n HBJiaeTca 
4>parMeHTOM 3toh KaMepBi. (TeoMeipiw 3amHTHOH KaMepBi Ha (J>ht. 1 
noKa3aHa ycjioBHO, oShthh bh« BapnaHTa reoMerpHH KaMepBi npHBeaeH Ha 
<t>HT. 2). KoHTeimep 4 npn noMonm ajieMeHra 13 BepTHKajiBHo nepeMemaioT 
BHH3 no och Tpy6Bi 9 h 4>HKCHpyioT b Hen TaK, hto6bi paSonaa 30Ha 3 
KOHTeiraepa coBna^ana c pa6onen 3ohoh Kaiynncn 10 CMecHTejra. B Kaiynnce 
10 CMecHTejia B036y^aeTca nepeMeHHoe ajieierpoMarHHTHoe none 3aflaHHOH 
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nacTOTBi BpameHHH, KOTOpoe B03fl;eH:cTByeT Ha <J>eppoMarHHTHBie htjibi 7. 
Htjibi nofl B03fleHCTBHeM nepeMeHHoro MannrrHoro nojra coBepinaiOT 
cjio»cHBie BpamaTejiBHtie flBioKeHHa b pa6oHeH 30He KOHTeHHepa 4, 
H3Mejn»Haa h nepeMeniHBaa noponncoBMe KOMnoHeHTBi. 3aTeM KOHTeiiHep 4 
npH noMomH ajieivieHTa 13 nepeMemaKyr BBepx h B03BpamaiOT Ha 
TpaHcnopTep chctcmli 8, npOBOflsnr oxjiaacfleHHe, nepeMememie KOHTeHHepa 
k y3Jiy rpaHyjiHpoBafflM h nepeBopanHBaioT KOHTeifflep npH noMonjH 
3JieMeHra 14, oncpBiBaioT KJianaH 6 h npoBcwrr BBirpy3Ky noponncoBOH 
CMecH 15 nepe3 ceTHaryio neperopo.n;Ky (Ha (J)ht. 1 He noKa3aHa) h TOpneByio 
30Hy 5 b npneMHyio Bopomcy 16 y3Jia ipaHyjrapoBaHHa 17. IIpH stom 
4>eppOMarHHTHBie htjibi 7 ocTaiOTCJi Ha ceTqaroH neperopo^Ke b pa6oneH 
30He 3 KOHTeHHepa. 3aTeM KOHTeiraep 4 c <J>eppoMarHHTHBiMH HTJiaMH 7 

B03BpamaiOT K y3Jiy 3aipy3KH flJIH HOBOH fl03HpOBKH HCXOflHBIX nopouiKOB. 

IIojiyHeHHyK) CMecB noponncoB noflBepraK>T rpaHyjiKpoBamno, npeccoBaHmo 
h cneKamno hsbccthbimh cnoco6aMH. 

OGhihh BHfl BapnaHra reoMeTpHH 3amHTHOH KaMepw npHBe^eH Ha 
4>ht. 2. KaMepa BBmojiHeHa b BH,n;e KOHTypa c bo3Mo>khoctbk> nepeMemeHHa 
b HeM KOHreHHepOB no KOJiBHeBOMy Mapmpyry: y3eji 3arpy3KH - y3eji 
HSMenBHeHHfl h CMenmBaHHH - y3en rpaHyjiHpoBaHHa - y3eji 3arpy3KH. 
Komyp 3amHTHOH KaMepw o6pa30BaH TexHOJiorHHecKHMH 6oKcaMH 18 ajm 
pa3MeE0[eHHa y3JioB ycipoHCTBa h TpaHcnopTHBix 6okcob 19, 
npe^Ha3HaHeHHtix jansi nepeMememifl h no3HHHOHHpOBaHHa KOHTeHHepoB b 
KOHrype. 3amHTHaa KaMepa CHaoaceHa flonojiHHTejiBHBiM TpaHcnopTHBiM 
6okcom 20 pjm BBOfla h yflajieHira KOHTeiniepoB H3 Konxypa. 

KoHTefiHep (cm. (J)ht. 3) coctoht H3 ipuraHApEraecKoft cmkocth 21, 
BtmojiHeHHOH H3 HeMarHHTHoro MaTepnajia, HanpHMep, H3 THTaHa, y3Jia 
repMeTH3aHHH, BBinojiHeHHoro b BHjxe KJianaHa 6, HanpHMep, c inapoBBiM 
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cepAeHHHKOM 22, cepfleHHHK CHa6>KeH npHBOflOM 23 ero noBopoTa bo 
BHyTpeHHeii nojiocra 24 KnanaHa 6. IGianaH 6 B&mojiHeH H3 HeMarHHTHoro 
MaTepHajia, HanpHMep HepacaBeiomeH crajm. KjianaH 6 h ipuiHHflpHHecKaa 
cmkoctl 21 coe^HHeHM Meaqjy co6oh c noMomtio (jmamjeBoro coeflHHemra 
25a h 25b h pa3,a;ejieHBi nonepeHHOH ceT^aTOH neperopoflKOH 26, KOTOpaa 
HenpommaeMa flJM ^eppoMarmiTHBix htji. <DjiainjeBoe coeAHHeroie 25a h 
25b Mo^ceT 6bitl bbhiojihcho pa3BeMHHM rjw 3aMCHBi <J>eppOMarHHTHBix htji 
(Ha 4>nr. 3 He noiea3aHBi) hjih ceTqaroH neperopo^KH 26. KoirreHHep 
CHaSaceH njiaT^opMOH 27 rjvl (JmiecaijHH h no3Hu;HOHHpoBaHHH KOHTeHHepa. 
Rnx yMCHBincHHH conpoTHBJiemia BpameHHio HTJI H HCKJIIOHemra 

B03M02CH0CTH 06pa30BaHHH 3aCTOHHBIX 30H IJHJIHH^pHHeCKaJI BHyTp eHHJM 

nosepXHOCTB eMKocra conp^raeTCJi c ee iljiockhm ahom rajrrejiBHtiM 
nepexo^oM 28. 

IIpH npaKTHHecKOH peajiroaijHH 3aaBJiaeMoro cnoco6a nojiyneHBi 

3MimpHHeCKHe 3 aBHCHMO CTH, n03BOJMK>mHe nOBBICHTB 3<|><|>eKTHBHOCTB 

npoq;ecca H3MejiBHeHHH h CMennmamra hcxo^hbix nopomKOB. YcraHOBjieHO 
cymecTBeHHoe bjihhhh© pa3Mepa htji h MaccBi hx 3arpy3KH b KOHTeftHcp Ha 
npou;ecc H3MejiBHemra h CMemHBamra noponncoB. HanSojiee 3<J)(|)eKTHBHo 
npoi^eccBi H3MejiBHeHHH h CMeniHBaHHH npoTeKaiOT npH OTHomeHM ajihhbi 
htji k hx #HaMeTpy ot 8 #0 14. 

OTHomeHHe MaccBi 3arpy^caeMLix Hrji k Macce hcxo^hbix noponncoB 
TaiOKe BjnweT Ha npoTeKaHHe npoijecca. BejiHHHHy 3Toro OTHonieinra 
orpaHHHHsaiOT 3a#aHHaa npoH3Bo^HTejiBHOCTB npou;ecca CMememra, 
HarapaHHe HOKejiaTejiBHBix npHMeceii h Macca kphthhcckoh 3arpy3KH 
pa6onero KOHTeHHepa nrjiaMH m^. 3HaneHHe m Kp paccHHTBiBarra no 
<J)opMyjie: 

= K K P - K'Pu> 
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r#e i^-K03<|>4>HimeHT kphthhhocth 3arpy3KH CMecirrejia nrjiaMH; V K - 
BHyTpeHHHH o6i>eM KOHTeimepa, npuxoflainHHca Ha Bucoiy 3ohbi BpameHHa 
ajieicrpoMarHHTHoro nojia; p u -hjiothoctb MarepHaaa htji. Bejnrnma K Kp 
onpeAenaerca SKcnepHMeHrajiBHo rjisl Kaacfloro rana htji h paBHa 
OTHomemno oG^eMa KOHreHHepa, Haxo^ameroca b 30He #eHCTBH» 
3JieKTpoMaraHTHoro nojia, k o6BeMy Bcex 3arpy^ceHHBix htji, npH KOTopoM 
ohh npeKpamaraT flBHJKemie. 

3KcnepHMeHTajn,HO ycTaHOBJieHBi ycnoBHH MHHHMajiBHoro 
HarapaHHa acenesa b 3aBHcnMocTH ot 3arpy3KH MarHHTHJbix htji, ot BpeMeHH 
o6pa6oTKH h MaTepnana htji. PeKOMeimoBaHo Hcnojn>30BaHHe 
4>eppoMarHHTHtix urn H3 no^nranHHKOBOH cTajui IIIX-15 hjih 1IIX-45 c 
pa3MepaMH: flnaMeTp d =0,2 cm, fljiHHa / = 2 cm. J\sm TaKHx htji 

K03<|><|>HHHeHT KpHTHqHOCTH 3arpy3KH K Kp = 0,1. IIpHMeHflJIH KOHTeflHep c 

BHyrpeHHHM oSbcmom, HaxoflaniHMCJi b 30He BpameHHa sjieiopoMarHHTHoro 
nojia, V K = 2713 cm 3 (aBJiaeTca MaKCHMajiBHBiM pjm irpHMeHaBHieroca 
CMecHTejia ABC- 150 c ajihhoh pa6oneH 30hbi L = 24 cm h MaKCHManBHO 
flonycTHMMM flnaMeTpoM KOHTeiiHepa D = 12 cm). IIjiothoctb MaTepHaua urn 
p„«7,5 t/cm 3 . 

MaKCHManBHO B03M05KHoe no 4 >aKTO Py 3arpH3HeHHa nopouiKOB 
npHMecflMH 3HaneHHe oiHoineHHa / MaccBi htji k Macce nopoimca paBHo 2. 
MHHHManBHO AonycTHMoe 3HaHeHHe / onpeflejiaeTca 3<j)<|>eKTHBHocTBio 
H3MejiBHeHHH h paBHo 0,3. PacneTHoe 3HaHemie . m Kp « 1800 r. 
PeKOMenoyeMBiH flHana30H bcjihhhhbi 3arpy3KH pa6onero KOHreiiHepa 
noponncoM cocraBJiaeT ot 0,6 pp 3,6 kt, npiraeM 3arpyacaTB KOHTeiiHep 
nopomKOM mojkho He 6onee, neM Ha 90% ot ero CBo6oflHoro o6-BeMa, 
npHxo^meroca Ha 30Hy fleiicTBHa sjieiopoMarHHTHoro nojw. 

SKcnepHMeHTajiBHo y CTaHOB JieHO , hto npn chkdkchhh nacTOTBi 
BpameHHa 3JieicrpoMarHHTHoro nojia c 50 no 30 Th s^^ckthbhoctb 
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H3Mejn,HeHna h CMeniHBaHHa nopoimcoB npaierHraecKH He H3MeHfleTCfl, a 
TCMnepaTypa BHennrax ctchok THTaHOBoro CTaKaHa KOHTefiHepa nocjie 
npoBefleHHa onepaipni CHEracaerca npaMepHo Ha 50 °C. 

B npoBe^eHHBix 3KcnepnMeHTax c pa^HoaicTHBHtiMH h 
nupocJjopHBiMH noponncaMH Bee onepaHHH hoatotobkh npecc-nopomKa 

npOBO^HJHiCE, B 3aiHHTHOH KaMepe C HHepTHOH aTMoc4>epoH. 

IIpHMepBi KoracpeTHoro ocymecTBJieHHfl H3o6pereHna 
npHMep 1. 

nojiynaioT Ta6jieTKH cMemaHHoro ypaH-iuiyTOHHeBoro ToroiHBa H3 
HcxoflHHX nopomKOB AHOKCH^a ypaHa, cooTBCTCTByioinero TY 52 000-28, h 
AHOKCHwa irayTOHHa, cooTBeTCTByioinero TY 95.2-79, a TaoKe cTeapaTa 
mnnca, b3jitbix b KOjranecTBe, cooTBercTBeHHO, 95 r, 5 r h 0,2 r h o6mefi 
Maccofi hcxo^hbix noponncoB 100,2 r. nponecc raMejiBHemia h cMeiHHBarow 
noponncoB Be^yx b KOHreHHepe H3 THTaHa c flHaMexpoM pa6oHeft 30HB1 12 cm 

H BLICOTOH 24 CM C HCnOJIB30BaHHeM HTJI H3 CT8JIH UK- 15 AHaMexpOM 0,2 CM 

h AJIhhoh 2 cm, c Hcnojn>30BaHHeM BHxpeBoro CMecHTejw, HMeiomero fljwiiy 
pa6oneH 3om,i 24 cm h flHaMexp OTBepcTHa fljia pa3MemeHHJi KOHTeimepa 
13 CM. 

Onpe#ejiaK>T KpHTHHecKyio Maccy 3arpy3KH pa6onero KOHTeiniepa 
HTJiaMH m^p no (jjopMyne: 

m «r =K Kp V K -p u , 

7C/7-K03<|>4>HHHeHT KpHTHHHOCTH 3arpy3KH CMeCHTejM HrJiaMH, 

paBHBra 0,1; ^.-BHyTpeHHHH o6i»eM KOHTeiiHepa, npHxoflanjHHCJi Ha BBicoTy 
30HBI BpanteHHa sneKxpoMarHHTHoro nona, paBH&ifi 2713 cm 3 ; p u -idiothoctb 
MaTepnajia htji, paBHan 7,5 t/cm 3 , h nojiynaioT 3HaneHHe m Kp , paBHoe 2000 r. 
3arpy>r<aiOT b KOHreHHep htjibi o6in,eH Maccoii 200 r, npn 3tom OTHOineHHe 
Maccti htji k Macce noponnca cocTaBHT 2, a o6bcm noponnca b KOHTeHHepe 
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-50 cm 3 , hto cocTaBJweT -1,9 % ot CBo6oAHoro o6i>eMa KOHTeHHepa, 
npHXOAHmerooi Ha 30Hy fleficTBira ajieicipoMarHHTHoro nojw. 
YcTaHaBJiHBaioT Ha i^HJiHHApHHecKyio eMKOCTB ceTHaTyio neperopoAicy H3 
jiaiyHH c pa3MepoM CHTa 1 mm. ycTaHaBUHBaioT Ha iponfflflpHHecKyio 
eMKOCTB c neperopoflKOH y3en repMenBaipm b <J>opMe mapoBoro KJianaHa 
xraia .Zjy-120 h repMeTH3HpyK>T <|>jiaHijeBoe coeflHHeime KOHTeimepa. B 
3anojiHCHHOH aproHOM 3anprraoH KaMepe 3arpy^caK>T b pa6onyio 30Hy 
KOHxeimepa nepe3 BHyTpeHHioK) nojiocTB KJianaHa h ceTHaTyio neperopoflicy 
oiracaHHLie BLime ao3Bi hcxo^hbix noponncoB. repMeTH3HpyiOT KOHTeimep h 
npoBo^AT H3Mejn>HeHHe h CMemHBaHHe noponncoB b bhxpcbom CMectrrejie 
ABC-150 npH nacTOTe BpanjeHHa 3 Jieicrp OMarHHTHoro nojw 30 Fn 3a oahh 
ijhkji npoAOjracirrejiBHOCTBK) 4 mhh. 3areM KOHTefiHep oxjia)K#aK>T b Teneraie 
5 mhh h BBirpyaeaioT noponncoByio CMecB b annapaT rpaHyjmpoBamra rana 
L200/30P. nojiyneHHBiH rpaHyjiHT npeccyioT b CBipBie Ta6jieTKH #HaMeTpoM 

-7,2 MM, BBICOTOH ~6 MM H ttJIOTHOCTBIO 6,5 r/CM 3 . IIOJiyHCHHblC Ta6jieTKH 

cneKaiox b aproHO-BOflopoAHOH cpe^e npn TeMneparype 1750°C BTeneHHe 

IIpoBOflHT Hccjie^oBaHHe noJiyneHHBix Ta6neTOK c noMomBio 
ajieiopoHHoro CKaHHpyiomero MHKpocKona h MeTajraorpa<J>HHecKHM 
MeTOAOM. CpaBHHTejiBHtie pe3yjiBTaTBi HccjieAOBamra Ta6jieTOK, 
nony^eHHLix c HcnonB30BaHHeM 3aaBJDieMoro H3o6peTemra h cnoco6a - 
npoTOTHna, npeflcraBJieHBi Ha <£ht. 4. IIojiyHeHHBie p e3y JiBTaTBi noKa3BiB aioT, 
hto npH no^roTOBKe npecc-noponnca no npe^jiaraeMOMy cnocoSy 
o6ecneHHBaeTca roMoreHHaa cipyicrypa Tsep^oro pacTBopa (U,Pu)0 2 
cMeniaHHoro TOiuiHBa c paBHOMepHBiM pacnpe^ejiemieM KOMnoHeHTos no 
o6i>eMy Ta6jieTKH (cm. aamiBie a h b Ha <j)HT. 4), h 3th ,n;aHHBie cymecTBeHHO 
BBnne, neM cooTBeTCTByiomHe noKa3aTejiH y cnoco6a npoTorana (cm. end 
Ha 4>ht. 4). IIpH 3tom o6ecneHHBaeTCH nojiHaji pacTBopHMOcTB Ta6jiCTOK 
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Taieoro TOiunma b a30THOH khcjiotc, KOTOpaa HMeer 6oju.uioe 3HaneHHe npH 
DpoBe^eHHH nponeccoB pereHepanjm CMemaHHoro ToroiHBa. 
IIpHMep 2. 

nojiynaioT Ta6jiexKH CMemaHHoro ypaHOBoro TonjiHBa 
CKOppeKTHpoBaHHoro oSorameHna H3 hcxo^hhx nopomicoB flHOKCHfla 
o6e,zmeHHoro ypaHa (coflepacaHHe U-235 0,24 %) h nHOKcima 
BBicoKooSoranjeHHoro ypaHa (coflepacamie U-235 90%) MapKH TV 95.604- 
84, a Taioice cxeapara innnca KOMMepnecicoro npoHcxoHwemiH, b3*tbix b 
KoniraecTBe, cooTBeTCTBeHHO, 99,95 r, 0,05 r, n 0,2 r h o6men MaccoH 
hcxo^hbdc noponncoB 100,2 r. 

3areM npoBOflar no^roTOBKy npecc-noponnca, npeccoBaHHe h 
cneKaHHe Ta6jieTOK, KaK sto oiracaHO b npHMepe 1. 

IIpoBOAflT HccjieflOBaHHe nojiyneHHBix Ta6jieTOK c noMomBio 
Merajttiorpa<|>iraecKoro aHanH3a h raMMa-cneKTpOMexpEraecKHM MeroflOM. 
CpeflHee coflepEcainie H30Tona U-235 b TaSjieTKax cocTaBHJio 0,28 %, 
cpe^Hee KBa#paTH»moe OTKJiOHeHHe KOHneHTpanHH U-235 no flecara 
o6pa3naM cocTaBHJio 0,004 %. 

npoMBinuieHHaa npHMeroiMo ctb 
Pe3yntTaTLi HCCJie^oBaHHfl Ta6jieTOK, nojiyneHHBix c 
ncnojn>30BaHneM 3aaBJiaeMoro H3o6peTeHHH, noKa3BiBaK>T, hto npn 
no^roTOBKe npecc-noponnca no npeflJiaraeMOMy cnocoSy o6ecneHHBaeTca 
roMoreHHaa CTpyioypa CMemaHHoro TonjiHBa c paBHOMepHMM 
pacnpe^ejieHHeM KOMnoHeHTOB no oGteMy TaSjiencH. 

TaKHM o6pa30M, ncnojn>30BaHHe npefljiaraeMoro cnocoSa nojiyneHHa 
roMoreHHoro aflepHoro CMemaHHoro TonjiHBa Ha npaKTince no3BOJiHT 
nojiyHHTt cymecTBeHHBie npemiyinecTBa no cpaBHemno c h3bccthbimh 
cnoco6aMH. TaKHMH npeHMyinecTBaMH aBJiatoTca: noBBimeinie 
roMoreHHocTH h cymecTBeHHoe yBejnrgteraie pa3Mepa 3epHa b TaSjiencax 
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CMemaHHoro KepaMiraecKoro TOEDnma; 3<}><|>eKTHBHoe HcnojiB30BaHHe 

aKTHBHOH 30HBI 3JieKTpOMarHHTHOrO CMeCHTeJIH, KOTopaa MO^CeT 6bitb 

3arpy^ceHa ro 90 % ee o6T>eMa noponncoM h HraaMH; coKpameHHe 
fljnrrejiBHOCTH H3MejiBHeHira h cMemHBamui hcxoahbdc noponncoB 3a cneT 
5 HHTeHCH^HKanHH npoijeccoB b pa6oneH 30He BepTmcajiBHO pacnojio>KeHHoro 
KOHTeHHepa; npocTOTa co3flaHiM Ha 6a3e naTemyeMOH TcxHOJiorHH 

aBTOMaTH3 Hp O B aHHOH BBICOKOnpOH3BO,HHTeJIBHOH yCTaHQBKH npOHSBOflCTBa 

CMemaHHoro KepaMHHecKoro ToroiHBa; npocTOTa oGecneHemw HflepHOH 
6e3onacHocTH TexHOjiorHHecioax npoijeccoB. 
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<t>opMyjia H3o6peTeHHH 

1. Cnoco6 H3roxoBJieHH» TadneTOK KepajvmraecKoro a^epHoro 
TOiuiHBa, BKjnonaioiiiHH cTaflHH no^oTOBKH npecc-noponnca, ero 
rpatiyjiHpoBaHHa, npeccoBaHHa h cneicaHHJi nojiyneHHBix TaSiieTOK, cramvi 
noflroTOBKH npecc-noponnca BKJnonaeT onepanira 3arpy3KH ,no3 noponncoB 
hcxoahbdc KOMnoHeirroB h HHrnnnipyRDinero pa3MOJi BemecTBa b KOHTeiiHep 
H3 HeiviarHHTHoro MarepHajia, repMerasanHH KOHTefiHepa, nepeMeinerara 
KOHTeimepa c noponncaMH h (fceppoMarmrrHBiMH HTJiaMH b nojiocTB Tpy6Bi H3 
HeiviarHHTHoro MarepHajia, noMemeHHoii BHyrpt KaTyiiiKH HH,zr/KTOpa, 

H3MeJIBHeHHH H CMeiUHBaHHH nOpOIUKOB nO# B03AeHCTBHeM 

4>eppoMarHHTHi>ix htji, ABBracynmxca b MarHHTHOM none mmyKTopa, 
H3BJieHeHHfl KOHTeimepa H3 TpyGti, oxjiaHyjemw KOHTeimepa, 
pa3repMeTH3an;HH KomeHHepa h Btirpy3KH nojiyneHHOH nopoimcoBOH CMecH 
H3 KOHTeimepa b annapaT ipaHyjiHpoBaHHa, OTJiHHaiomHHca TeM, hto b 
hojiocth KOHTeimepa $opMHpyK>T pa6onyio 30Hy nHjnmflpHraecKoft <J>opMBi, 
b KOTopoii nocToaHHO pa3MemaiOT <J)eppOMarHHTHBie htjibi, h TopneByio 
30Hy, 30hbi pa3flejMK>T Me>Kfly co6oh HenpoHHutaeMoft rjw htji ceTHaroH 
neperopo^KOH, 3arpy3Ky no3 nopoimcoB b pa6o i ryio 30Hy npoBOfljrr nepe3 
TopneByio 30Hy h ceTHaryK) neperoponicy, KOHTeimep Ha BticoTy ero 
pa6oneH 30HB1 bboaot b nojiocTB Tpy6ti, pa3MemeHHOH BepTHKajiLHO BHyTpH 
KaxymKH HHnyKTOpa, o6pa6oTKy noponncoB npoBonaT npn abhjkchhh htji b 
paGonefi 30He, a BBirpy3Ky nojiyneHHOH noponncoBofi CMecH H3 KOHTeimepa 
ocymecTBJiaiOT *iepe3 ceTHaryio neperopoflicy h TopneByio 30Hy 6e3 

BBITpy3KH (peppOMarHHTHBIX HTJI H3 pa60Hefi 30HBI. 

2. Cnoco6 no n.l, OTjnnaK>^HHC« TeM, hto Maccy 3arpy5KaeMBrx 

^eppOMaTHHTHBDC HTJI 3aflaK>T OT 2,5 % flO 90% OT BeJIHHHHBI KpHTHHeCKOH 

Macc&i, npH yBemraeHmi KOTopon htjibi He BpamaiOTCfl b sjieKTpoMarHHTHOM 
none CMecHTena. 
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3. Cnoco6 no n.2, oxjnraaromjaHCH TeM, hto BejiHHHHy KpHTHHecKOH 
MaccBi ^eppoMarHHTHLix htji paccHHTMBaiOT no $opMyjie: 

m K P = K K P 'K'Pu> 

r#e - K03<j)(])HixiieHT kphthhhocth 3arpy3KH CMecirrejM nrjiaivm; V K - 
5 BHyTpeHHHH o6i»eM KOHTefmepa, npHxoflHnpmcK Ha 30Hy Bpamemra 
3 JICKTp OMarHHTHoro nojia; p u — iljiothoctb htji. 

4. Cnoco6 no n.l, OTJraHaronpmcH TeM, hto o6id;hh o6i>eM 
3arpy^caeMBix b KOHTeimep KepaMiraecKHX noponncoB h htji 3aAaK>T He 6ojiee 
90% ot ero CBo6oflHoro o6i>eMa, npHXOAameroca Ha 30Hy Bpamemra 

10 3JieKTpoMarHHTHoro nojra. 

5. Cnoco6 no n.l, oTHHHaio d^hhcji TeM, hto Hcnojn>3yiOT 
(J) eppoMarHHTHBie htjibi, OTHOineHHe ajihhbi kotopbix k hx AHaMeTpy 
H3MeH)ieTCJi b npe^ejiax ot 8 ao 14. 

6. Cnoco6 no n.l, n. 2, n. 3 h n. 4, OTjnraaro^HHCJi TeM, hto 
15 OTHomeHHe cyMMapHOH MaccBi KepaMHHecKHX noponncos k Macce 

MaraHTHBix nrji 3a#aiOT b npe^ejiax ot 0,3 ao 3,0, npeHMym;ecTBeHHO ot 0,5 
AO 2,0. 

7. Cnoco6 no n.l, OTJiHnaroiipiHCJi TeM, hto nacTOTy BpameHira 
3 jieKTp OMarHHTHoro nojia 3aflaioT b npe^ejiax 10-50 Tu,. 

20 8. CnocoS no n.l, oTJiEraaiomnficji TeM, hto H3MenBHeHHe h 

CMeimiBaHHe nopoinicoB npoBOA^T b TeneHHe 1-20 MHHyT. 

9. CnocoG no n.8, OTJiHHaronpritcji TeM, hto H3MejiBHeHHe h 
CMennmaHHe noponncoB npoBOAHT 3a HecKOJiBKo ijhkjiob AJiHTenBHOCTBio 1- 

10 MHHyT. 

25 10. Cnoco6 no n.l, OTJiHHaronjjfflca TeM, hto Bee oneparpiH cTa^HH 

noATOTOBKH npecc-noponnca npoBOAHT b HHepraoH ra30BOH aTMOc<|>epe. 
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11. YcTpoHCTBO noflroTOBKH npecc-noponnca p?w ocymecTBJieHiM 
cnoco6a, BKjno^aiomee 3anjjrrHyio KaMepy, y3en 3arpy3Kn b KOHTeftHep ro3 
hcxoahhx noponncoB h mmiijnipyioiijero pa3MOJi BenjecTBa; y3eji 

H3MeJIBHeHIM H CMeinHBaHHfl nOpOIOKOB, KOTOpBIH BLmOJIHCH B BHfle 

HHflyKTopa c KaTynncoH, BHyrpB KOTOpofi BBe#eHa Tpy6a H3 HeMarHHTHoro 
MaTepnajia ajih pa3Mem;eHHfl repMenprnoro KOHTeHHepa H3 HeMarHHTHoro 
MarepHajia c noponncaMH h htjiemh H3 <|>eppoMaraHTHoro MarepHajia; y3en 
ipaHyjmpoBaHiM noponnca, a TaioKe cHCTeivry TpaHcnoprapOBamra h 
no3HHHomrpoBaHH« KOHTeimepa, OTjnraaioHjeeca TeM, hto y3en H3MejiBHeroifl 
h cmcihhb bhjw noponiKOB BBmojmeH c BepTHKarcBHBiM pacnojionceHHeM oceii 
HH,qyKTopa h Tpy6ti, Tpy6a 3arjiymeHa c roracHero Topija h o6pa3yeT co6oh 
4>parMCHT 3an3jrrHOH KaMepBi, 3anprraafl KaMepa BunojiHeHa b BHfle KOHTypa 
c bo3mo^echoctbk) KOJiBrteBoro nepeMememra b HeM KOHTefiHepa ot y3Jia 
3arpy3KH k y3Jiy H3MenBHemM h CMenraBamra, 3aTeM k y3Jiy 
rpaHyjiHposamw, a 3aTeM k y3Jiy 3arpy3KH, KOHTyp 3amHTHoii KaMepBi 
o6pa30BaH TexHonoriraecKHMH SoKcaMH rjisl pa3Mem;efflM y3JioB ycTpoiiCTBa 
H TpaHCnopTHBIMH 60KCaMH, a CHCTCMa TpaHcnopTHpoBaHHH H 
no3HHHOHHpoBaHiM KOHTeHHepa CHa6»eHa sneMeHTaMH rjvi ero 
BepTHKanBHoro nepeMememra no och Tpy6Bi h rjisi ero nepeBopoTa b 30He 
y3jia rpaHyjrapoBaHHa CMecH. 

12. YcTpoHCTBO no n. 11, oTJuraaiomeecH TeM, hto 3anijiTHaa KaMepa 
3anojmeHa HHepTHOH ra30BOH aTMOC<J>epoH. 

13. YcTpoHCTBO no n. 11, OTjnraaiomeecfl TeM, hto 3anjHTHaa KaMepa 
CHaSaceHa TpaHcnopTHBiM 6okcom ajih BBiBO^a KOHTeHHepa H3 KOHTypa. 

14. YcTpoHCTBO no n. 11, OTJHraaionjeecfl TeM, hto Kopnyc 3anj;HTHoft 

KaMepBi <|>yHKIJ[HOHaJIBHO COBMemeH C HeCjnUHM KapKaCOM KOHCTpyKJUHH 
yCTaHOBKH. 
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15. YcxpoHCTBO no n. 11, OTjmnaiomeeca TeM, hto mmyKTop c 
KaiymKOH pa3MemeH CHapy^cn 3amjiTHOH KaMepti. 

16. KoHreiiHep fljia ocymecTBJieHHJi cnoco6a, BBmojiHeHHBiH b <J>opMe 
ipDiHHflpBraecKOH eMKocTH H3 HeiviarHHTHoro MaTepnana c y3JioM 

5 repjvieTH3aimH Ha Topue, OTnHqaioinHHca TeM, hto y3eji repMeTH3auHH 
BbmojraeH b (J>opMe KJianaHa c BHyxpeHHen nojiocxBio, KOTopas oT#ejieHa ot 
UHJiiiHflpHHecKOH eMKOCTH KOHTeHHepa Henp OHHL(aeMOH flJM 
4> epp OMaraHTHBix htji nonepeHHoii ce-THaron neperopoflKoii, npprqeM KJianaH 
coeflHHeH c AHJiHimpHHecKOH eMKOCTBK) c iiomoiubio $JiaiU];eBoro 
10 coeAHHeHHA. 

17. YcTpoHCTBo no n. 16, OTjniHajEomeecfl tcm, hto (pnaHneBoe 
coeAHHemie BBinojraeHo pa3BeMHBiM. 

18. YcTpoHCTBo no n. 16, OTJiHHaiomeecfl TeM, hto KJianaH BBinojraeH 
b 4>opMe mapoBoro KpaHa, Ha kotopom cmohthp oBaH npHBOfl MexaHH3Ma pjw 

15 ero Bpamemra. 

19. YcTpoHCTBo no n. 16, OTJiiraaiomeecfl TeM, hto (JwiaHueBoe 
coe/niHeHHe cHa6jKeHO njian])opMOH ajw 4>HKcaiHiH h no3HHHOHHpoBaHna 
KOHTefiHepa. 

20. YcTpoHCTBo no n. 16, OTjranaioiHeecfl TeM, hto in*JiHH#pHHecKaji 
20 nacTB eMKocra, OTHOcjnnaacfl k pa6oneH 30He KOHTefiHepa, c BHyTpeHHefi 

CTopoHBi HMeeT rajiTenBHBiH nepexo# k ruiocKOMy /TFmniy, 
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OTHET O ME^C^yHAPO^HOM HOHCKE 



Me>K^yHapo^Ha^ 38JiBKa No. 
PCT/RU 2003/000422 



A. KJIACCHOHKAE(IlS[ ITPEflMETA H30BPETEHHH: 
ConiacHO MexcayHapoflHoft naTeHTHoft Kjiaccucj) HKaixH h (MTIK-7) 



G21C 3/62,21/02 



B. OEJIACTH nOHCKA: 



ripoBepeHiibift MHHHMyM AOKyMeHTauHH (cHCTeMa KJiaccH^HKauHH h HHaeKcw) MTIK-7: 

G21C 3/00,3/02,3/42,3/58,3/62,21/00,21/02 



flpyraji npoBepeHHaa .noKyMeHTam-w b tqPl Mepe, b Kaicoft OHa BKJUoneHa b noHCKOBtie noflSopKH: 



3jieicrpoHHa*i 6aaa aaHHBix, Hcnojifc30BaBina*cfl npn noHCKe (Ha3BaHne 6a3ti h, ecjra, bo3mohcho, noncKOBwe TepMHHu): 



C. flOKYMEHTBI, CWTAIOIItHECfl PEJIEBAHTHBIMH: 



KareropHa* 



A 
A 



CcbmKH Ha flOKyMeHTfci c yKa3aHHeM, rge 3TO B03M03khq, pejicBaHTHfcix nacrefi 



RU 2122247 CI (TOCYflAPCTBEHHLlft HAYHHBlft IflEHTP 
POCCHHCKOH OEflEPAUHH "BCEPOCCHftCKHfi HAYHHO- 
HCCJIEflOBATEJIbCKHfi HHCTHTYT HEPrAHM 4ECKHX 
MATEPHAJIOB hm. axafl. A. A. EO^IBAPA") 20.1 1.1998 

RU 21 83035 C2 (rOCY^CTBEHHblft HAYHHLlft UEHTP 
POCCHflCKOil OEflEPAHHH BCEPOCCHftCKHOft HAYHHO- 
HCCJlEAOBATEJIbCKHH HHCTHTYT HE0PrAHH4ECKHX 
MATEPHAJIOB hm. aica*. A. A. E04BAPA) 27.05.2002 

GB 1371595 A (BELGONUCLEAIRE S. A.) 23.10.1974 

US 426 1 934 A (ELECTRICK POWER RESEARCH INSTITUTE INC.) 
14.04.1981 

EP 0907 1 86 A2 (DORYOKURO KAKUNENRYO KAIHATSU 
J1GYODAN) 07.04.1999 



OTHOCHTCfl k nyHKTy Kg 
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1-2Q 

1-10 
1-10 

1-20 



iQCJiejiyiomHe floKyMeHro yKa3aHM b npoflojpKeHHH rpa$M C. 



| UaHHMe o naretrrax-aHajiorax yica3aHBi b npujicPKeHHH 



* Oco6ue KaTeropim ccwjiomhwx aokymchtob: 

A AOKyMCHT. onpejaejiJiiomHfi ofimnfi ypoBem, tcxhhkh 

E 6onec paHwih" AoxyMeHT, ho onydJiiiKOBaHHLifi Ha nary 

MOKAyHaponnofi noamm win nocae nee 
0 AOKyMeiiT, OTnocfliuiiric« ic ycTHOMy pacKptrnno, 3kciiohh- 
pouamno ii r.n. 

P jioicyMetiT, ony6/iiiKODaiiHbin no ^anj Me>K4ywap0AH0M no- 

aqmii, no nocjie oorhi ucnpauiHDneMoro npHopHTCTa 
h r.n. 



T Sojiee naywHfi AOkyMCHT, onyojmieoBaHHMfl nocjie ahtu 
npHopHTem h npHBe«neHKBiB /ym noHHwaanH H33o6pereHHfl 

X aoKyMeHT, HMeiomHfl HBH6ojiee ojimicoe OTHOiucHHe k npeflMeiy 
noncKa, nopoqauwtt HOBtoHy h H3o6peTaxejii>cKHfi ypoBem. 

Y ^OKyMeHT, noponamml H3o6pCTaTcra,cKHfi yposeHB b co«ie- 

TBHIIH C OflHHM HJIH HGCKOJIbKHMH AOKyMCHTaMH TOfl 7KC 
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